α-lipoic acid exerts neuroprotective effects on neuronal cells by upregulating the expression of PCNA via the P53 pathway in neurodegenerative conditions.
Oxidative stress appears to be a central event responsible for the degeneration of dopaminergic neurons in Parkinson's disease (PD). 1-methyl-4‑phenyl-1,2,3,6-tetrahydropyridine or its toxic metabolite 1‑methyl‑4‑phenylpyridinium (MPP+) are classical widely‑used pharmacological and toxic agents to model PD; they cause the production of reactive oxygen species by inhibiting mitochondrial complex I, leading to DNA oxidative damage and subsequent neuronal death. Previous findings have suggested that proliferating cell nuclear antigen (PCNA), a critical regulatory protein for DNA repair, is involved in dopaminergic neuron damage in the MPP+‑induced PD model. The naturally occurring dithiol compound, α‑lipoic acid (ALA) has been reported to provide neuroprotection in in vitro models of PD. The molecular mechanism by which ALA reduces neuronal death in PD remains to be fully elucidated. The present study aimed to analyze the ability of ALA to protect neuronal PC12 cells from the toxicity induced by MPP+, and the molecular mechanism underlying these actions using MTT and lactate dehydrogenase cytotoxicity assays, Hoechst 33258 staining and western blot analysis. The results demonstrated that ALA efficiently increased the production of PCNA in MPP+‑treated PC12 cells. Accordingly, ALA treatment attenuated MPP+‑induced toxicity in the PC12 cells, and reduced cell apoptosis. The increase in the expression levels of PCNA by ALA in the MPP+‑treated PC12 cells appeared to be mediated by repression of the p53 protein, as the expression of p53 was increased by MPP+‑treatment and reduced by ALA. Taken together, these results indicated that ALA protected dopaminergic neurons against MPP+‑induced neurotoxicity through its ability to upregulate the DNA repair protein, PCNA, via the P53 pathway.